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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a stable single- 
mode oscillation by a method wherein a ridge part is 
formed with a second conductive type clad layer having 
a small diameter part formed in a current implantation 
region of a first clad layer, and a large diameter part 
forming a gap between a lower face of the periphery of 
the small diameter part and an upper face of the first 
clad layer. 

SOLUTION: A ridge part 60 comprises a small diameter 
part 60A formed coming into contact with a first clad 
layer 5 in a direction of wave-guiding laser beams; and a 
ridge type InGaAs contact layer 70 formed on a large 
diameter part 60B and a large diameter part 60B formed 
integrally thereon. The small diameter part 60A is 
operated as a current implantation region, and the large 
diameter part 60B and the p-type InGaAs contact layer 
70 are operated as an electrode formation region. A gap 
9 is formed between a lower face of the large diameter 
part 60B of the periphery of the small diameter part 60A 

and an upper face of the first clad layer 5. The ridge 60 comprises the small diameter part 60A 
and the large diameter part 60B, and the current implantation region formed by the small 




diameter part 60A. Therefore, it is possible to enable a stable single-mode oscillation. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 



08.11.2000 



abandonment 



30.04.2004 



<i9>B*Hft«/f (j p) 02) & ^ & Wf & ^ < A > (nmnmm&mm^ 

283838 

(43)&BBB ¥fiR9*f(1997)10E31B 



<5i)inta. 6 «9ii2# /rrtss*^ fi &ffi&*mm 

HOIS 3/18 HOIS 3/18 



SSfS* »*«®«8 OL 9 H) 



<21)tiiH#*t 


ft«¥8- 86980 


(71)fflKA 


000221339 










<22)ffl»B 


spfK8^(1996)4^10B 




«^;nm/n«5ift;ii((5K b Jtur 7 #» i 






<71)tHSA 


000003078 
































#3i5;iim;ii«w;ii<f5KBit"r7#sfii * 














(74)ft3SA 





(54) [SMH©£s»] ^Sfcl'- tfglBfcJrtW-Oftifcfrife 



(57) imm 

#L/c££, ^iNS^^T^ iUW^ST-*-^- 




(2) 

1 

i i^v^Lti©^!^ LxMi&ztitzm-mmm 

<D%l?y-y Kg t ffiftm-mm,m<D% 1 7 7 S> KJf ± 

fen i L&m<D&ikszft LxjB&zti 

It VyiSt BuE V y ttEff l^y K*<0 10 

iuesi 1 9 y y m±.mt (omzfm*te&*z&±n 
tzfi-tz^-mmm? y y h-mfrbtezzt&ft&t 

[is*«3j jitney y^©«/hffifflH©fi*ffiTiE*it& 
es& i 7 y y vm t <n®<nmmz.mmwszit)M, l-c* 20 

\mfo^mm<o&&m*ft^xm*m*mm-z>jL 

S» SttEJgtt«±Jciags*fciiiJl/j:v^LWioiSftJi 

mJE3lXagfl;M£>M-:? y y Kg±OffiggffiASrf ' 
8Bt>K7 h?-f^©INIIMfc»Ji!W-SIS, HtE# 30 
iHff§l£^7 7 £ LXftmm-t 7 7 KJB±t]IWE»- 

z%-mwm<Dm-y' y y m^m-rmu. mem 
[»**5 ] »-i»«a!i|t**ss±(ca»4fctt 1 1 

MESS-**®* 5 y K*±lCje«*fctt 

*ftLX%-mnmv>%-?yy K«*»j*i"*ia % 

w|g-7 7 7 Kft£ltoQAtt&ft«M*#jft1-SX 
B&ESP&RWHWSrflMKfc^ f - y 7" u msSSA 50 



#P3¥9-2 8 3 8 38 

2 

7 7 K* £ «nE*«tt A««* «fc 0i£<au ffewME 
12^7? KgS57>£^7^y7lfcifcU ft/hffl&O* 
*WSr*-r*y y^SrJg^-tSlS, ifflE*«WB*=7 

[tt*«6] »-i»«S!*«»ftS«±tifi[«4fctti« 
'i^Li:SW^Bg^^LT^-^mM^7 s' K»&J8 

fiK-r*is» asESii-^ms!* 7 7 vm±.\z.w&izit\* 

£:ft*LTS&xa|®§ic7>Sj?-7 7 7 K«*»|jM-*a», 
HuEmxjg«Sw^-7 7 7 Kl±fc, BUE^xiiS^ 
<&J&-7 7 y K«iffifi)cc0^^5^1*ffM-r-5X 

S»»-7 7 7 KJit*PILT^7 7 KSt LTffffl-T 
5MX3g®M«^X7 7 y K)f t°7*y-wHj)c 
fifcJ:»>, itE^g±IC*T-JgiiLT^1-5Xg, 
flEmx7 7 y KSTSU©l»E»«»JiS:a y^T*®* 

ti-fzxm, Mm%-mmm? y y vs-tizmmztzit 
imt£^Lmm<n&gkm&frLxmiim*:tei8.i-z>x 

ZfrLX%-mm$l<D%-y- y y KSSr^i-^Xg, 
HtE^Xi[«Mro^-7 7 y K^rofiSfte&AI-^t 
ffl^-Jc, 7 h5>T7^ro*fiaBttJBfilli-5lS» HtE 
^iSS^v^^i LTmlE^-7 7 y K*±tcffifE* 
-77 7 Kff£t^0>A&&tt«ra*#J^*:ijB, mi 
E*fiWKSr^7^->^|Sfe*L, ««aAfiB«4:»fife-f 

y mt&mLX?yy K«t UTf^ffli-S*-»*ffl 

E$^S±(c£T«LTffM1-5X*I, StiE^r^^ 
7 KJlTSPWHtiE^S^^-y^y^^-rsXg, ^ 

%^'Lmm<ai&&m&frLx%-wnm? y y vm*& 

SrjfrLT»r**S!<o*^ Kl*»jjW»ia % BtE 

%-mnm<o%u>( Kiiom^sraA-r^t^jc, 



3 

>m£i-zxm, *r<D«itc-^tf- tzmmt-tz* 

[0 0 0 1] 
[0 0 0 2] 

[0003] <<Mc r roaw^jKw y y i^a^ ^ 

-f-*^eiCOV>TH 6 Lt^©Ki|Ii^#I Lift 

nllnPlfiSlSillC, nlInP^7 20 

7KI8 2, I n G a A s P <fc 9 ftS^fii^Fffite 
piInGaAsPWKi84, plln 

P?77K§8 5, P SlnGaAs3y??H87 

^:©Ii;xt^jf>'+/^fit5 (136 (a) ) „ 

[0 0 0 4] Z\<D'&, pIInGaAsny?ni8 
7Jb±jEJc5Bl<or§*flsJ£*Bl9 3WU yy^9 

[0005] §i#st#, m^y=fy^\zx<o. ~m<t 
mmm 9 3 \zmt>titzffim 1 o^ovroy y 9 4 & 30 

8 7, pf I nP?7y Kg 8 5 ?r3i 

3„ w<OR. pil n P^7y Kg 8 5 t. pilnG 
a A s P3fc#-f Kg 8 4 l±ttfi|a^iSft4Sfc«>, ^ 9 

*5 (136 (B) ) 0 

[0006] ici/iyfy^^uffl^l 
i<ar»flal*gt9 3&Bfe*U U-r^pIinG 

aAs3y?ni87, pll n P ? 7 y Kg 8 5 $J 
ffit, ^y^i/fCj: yStWLfcpSU nGa As P% 40 
#^ Kg 8 4 *ffi£ffiKfg 2 <D-|Wt:3i*«BIBt8 8 £ 

[0 0 0 7] §lti^#, ±JE^h9'f^ , tttC«S*tfcp 
Si nGaAs=i^^^ F|8 7 SB<£>^ 2 ©ZB&fLS 
${RSK8 8©-^§rrc y ^^^S u =»^?:? 

9 2 £15:1} 5 (13 6 (C) ) . 

[0008] =^?* h«9 2±\z P mmm 

9 0MU nil nPg«8 lOSESr^LTff 
y (0 50 



#§§¥9-2 8 3 8 3 8 

4 

6 (D) ) . 
[0 0 0 9] 

jjs»e>*is «t 9 y . 

5o K-C©*fiSr»5fcit)lC»4. y 

y s?Tffiro«fl£ttAffi*is 2 . Sii-n yfiAT^&gT* 

[0 0 10] £Z5T\ ±effi*o*3f# u-Hf Sgfi-c 
fi, y y^9 4l4IHW!BJE»RT?» ±ffi&tfTffii|>§li*| 

WISH*— K&£A,T-^5„ 

[0011] *«Wl4±E©IBjliftlcli*4**ifcfeo 
[0 0 12] 

Kgi, flfte»-*«ffl*?y Kg±fciff»*fcfiiJi 
*V»LJWi©»fi»S:^LT^riE$*ifc?SttJii:, gtyE 
rHti®±{cB^*fcii l gft^L2£g<wg B B B g£^LT 

tl©Il 9 7 y K*±fciffl**fctt 1 g&V^L&gtf) 
^ B B B g£^LTffM£*Wty yvtzm*., Huisy ys; 

S/J«ffl©^OTEtSfJtsm H7j/ h'%±mb<»ffl 

Kmnt:M&r&&xnb **rr&n=mnm9 5 y k 

[0 0 13] Sfc. Hufey yStoWBHBJfc!*, 

[0 0 14] $1z s mjEy y^<0S/h»ffifil©li*»T 
ffi t flffi^ 1 ^ 7 y Kg t O|R](0|N]|9|tlC|gtt«fr^%iX 

[0 0 15] ±K«)BIUHS:0l*i-5fc», **W 

7 y K*±fciff*4fctt 1 gfc^L&J§<&i£ B lJI£ 

lilg^V^Licl<75^ B B B g^^LXM-^*S!0^-^ 
7 y KJIt»*i-ftia» BWa»Zi»«i!(7)»-^ 7 y 
Klirom^aASri-^f ffi^fc^ h 7 7°^<o^ B ^ 



5 

-9 y y YMt\z.miM-9 y y h'StmtfW 

mzxm-rzx^ mm^n^^y^ym* 

mLX9yy hst Lxftm-tz>nxmmm<D%x9 y 
y mzBrffrzxm, mtzm-m-mmvm-9 y y k 
mn-Mz^yi-yy'mzL, mmmm&Ammx <o t 
jEi^icy yitzBtfL-tzxm, mmv y^mmx<om 

t£^L&m<D%n' B szfrLx%-mnm9 y y vmzm 

imte^L$k!§<»8iikmZfrLXft&mt:Bf&i-ZX 

&ftLxmr.mmm<D%-9 ? y vm^m-nxm, 
ntmm-mmm<D%~9 ? y kji±(c, mBmr.mm.rn 

(T>m~9yy Kii««I*5l$i^Mt5I 

mftw^m<n~M$ : mm^y3->'9'L. t^esA 

s±ic, mz.mnm<D%r.?yyh*m%Bf$.i-zxm. 
mmm,$a&Am®±imB.i- z> mmm - mmm <d%x 9 

yy KJf£mJEfl;^aA1®$*gJ:9;£<^U ffcromige 

*nz%irz>}) yiszm&irzxn, mmk^m^^y 

f- y 9m£i- <om\z.%ts z t t -t 5„ 

[0017] 5 serosa 

it^fcT-fi, ^-WS^^ftS«±lcitt^SfciiiS 

MEi^SS?^ K/f±lcii:&*fcli 
lS^^Li:S<o^ B g*^LTS14«^?fM-r5X 
BtE«14S±(ca:S*fcttil/ < ev^Licgroig B 3 B l 

^Lxm-mmm<Dm~9yy b'mznmi-zxn, 

mB%-mmm<D%-9 y y KS ±fc, milE^-^tt^ 

rnimmmm<D-u^mm^y^>9L. m.^&A 

mnm-9y y mt&mLX9yy h-mt Lxftm-r 
zmxmnm<D%~9 y y b'm^ma^^9^^^^j$. 
sicif), m%zm%m±\c*xmmLxB!$.-f?>xm. 
mm%x9 y y vrnTtwuammmzx- yj-ymz 

[0018] ttz. *%w\mz*m<fr\'-Tmw.<nm. 
m*mx\$, %-wmm¥m#mm±imm%tzi*ii§ 
te^L%m<D&B%m$:frLxm-mmm9 y y mzm 
m-^xu. m,mm-mmm9yyvm±\cmmatzit 
imfo^L&i§<n%i&m$:ftLx?smm*Bf&i-zx 

mm%;&i8±izmm$. tut 1 mtt^ L&mv&ikm 
zftLx®z.mm.m<D%~? y y b-mzBi&i-zxm, 



(4) #^¥9-2 8 3 8 3 8 

6 

ttmmxmnm^-^ y y b'm±<r>m^&A-r^ 

y. by<<y°Vi(r)#gB'gmZBf8.i-Zxm. iiuE 
# B %%mZ^x9 t LXwimm-9 y y KJf ±Ki!fJE!j5 
-9yy b'mt®.f$.<Dgf£Z>$t*gm$:Bf$.-fZ>xn. Otl 

mft&nmz^yi-ymiiL. mm&Am^^Mi- 

5Xg, HuEm»{tftAm^±l^ I-ilSroI-^7 
y mt&mLX9yy Kg t LT^ffli-^^X^SM 
. <nmx?yy mZM&.^t°9*i/* r >l'i&m\z±<0, fit! 
1S^l±lc*T'S@L-rffM-T5Xig, imW,X9y 
10 y K«T^cD H tFfS*^S^^s'^^m*-r5lS, & 

[0 0 19] ££ v if^eroM 

te^L%.m<v&m*ftLx%-mmm9yy b-m&M 

fiic1-5Xg, ftlllS^-^fl:^^ y y KS±lcK^*^li 

^^LT^x^m^roTt^ b-m^m-nxm, huie 
^xisttMroTfe^^ KJi±ros»fE*aA-r-<#«His£ic s 
20 y. byjy'VKDtt&nmBf&i-zxm, ft&mmz^ 
yi-ym^L, mm&Ammzxm-tzxm^ Burem 
m&Am®±iz, mxmnm9 y y b'mzmvi^z°9* 
^^/^ftjcj; <9 % mmmmm±^txmm LxxM-t 

[0 0 2 0] 

5c 0 l tt¥*tt^ir*B©llriBB|-C*>5. 

30 [0021] s (mm mmx\ y 3 x 1 

0 18 (cm" 3 ) SSWnSl nPS«l^ffi±|C, 

2 5^ n V(D, S^DT^-y y TS^^l X 1 0 18 (c 

m" 3 ) m&<Dnmi nP9yy KJf 2, f$7nmt'P 

^M^^SPI nGa As P#F^i, lOnmf 
P L&Tt&ft 1 . l^Dy©»«J|]nGaA 
s PlSgSSl 0»±9fcS£S#*#FflH!W3, ff^ 
0. 3 po>«Zn (3Eft) ^iDT'^-y y 1 
Xio' 8 (cm"' ) ©pf I n P^l 9yy K@5^M 
40 OCVDjfeJCtUffiUcaJi^Sn-CV^. 

[0 0 2 2] bIFIEpMI nP»1^7'yKl5© 

iffifAfflJlCHZ n^JPT-^-t y 781^5 1X10 

(cm") ©pll nPf2^77KIS0 ! pS] n 
G a As =>^99 bmfrbt&ZmmmT^M}) r^6 0 

[0 0 2 3] r<7)y ^6 Ote, U— If^^SHft-r^t 

7 •> Kl 5 t &MBf& $ ixfcig/hSft 6 0 A t . Z <D&>h 
SB 6 0A±|C-M^$nfci(6 1 0^^n>, IPS 1. 
50 5 ^p V©&**fS 60B > JkM&XU 6 0 B ±|C^fiR 



7 

?3*Rp9l nGa As n^?? Kg7 Ot;J> 
bft5„ tLt;©g/h»6 OAIi««ftA««i LT 
flUBU m*&6 OBSt/p^I nGaAsn^n 

014, &/MB6 0AJii2©&;*:g|56 OBTffiiil©^ 
7? KJl5±B52:«>mic, 0. 2 3?n>'g)PlJMt9#ft 

[0 0 2 4] ZLXmi Vvv KJ15JH2K UyvJ60 
K»S^6 OAifflffiXt/^V^^ Kg 7 0»jgS(4, r 

mmm&mmsx&m&ti, nastitpSinGa 

As KJf7±{Cl4, pltil OOfiMf&ZtlX 

[0 0 2 5] -*nll n 1 <£>KBJCI4, SF^l- 

5o ±»Lfc*MMt:u— *fgji{C*J^T{4, V yiS6 0 
6 0Ai:g^6 OBitML, 1. 5 5^ 

b ^« $ tifc M/hgfp 6 o a it <t o t m^a Af£*£ 

fc5„ 1 0 5^B^*S(cjfML^S^6 0B± 

fcpS«ffi«rJt?J*LT^afci«>, +»lc*^»ttSrT«f 

[0 0 2 6] *fc, pll nPll KJf5£, y 

yi>6 0<7>&/J^6 OA<DJ^j2<D;&A#]5 6 OBWTffii 

(4, WI*9(cJ:oT#Pi3;iVC^S;fca, z.<nm<nnM. 

mmmt% < , $ fc, pSl nP^H7y Kg 5 i HSJ 

[0 0 2 7] fcic, *55M©»ro*lfcOJBj!8Jcft-6± 

«t "9 . J¥£ 2 5; ^oVOnSl nP^72/KJ!2, 
I nGa As P 4 9 ft 5#m*^-#F?£ttg 3 , ff£ 

o. 3^oy©pSi npfti^^y KS5asiSfta 

«JBfife$*t$ (12 (A) ) „ 
[00 28] pSlnPll^7yK!5±iS 

\z#&mmxhz>% i ortftiig2 1 wit 
©r^ba*gi2 i ^^iuiH7 

y KJB 5 _b(C|fE99JB i * S n Si I nGaAs§22?rI 
RfifcJtStfS (0 2 (B) ) . 

[0 0 2 9] «V^-C*l©r»jb3i*Bl2 ltraty^ 
^l*SU ^ii<C5nf I nGa As 2 2, Stfp 
ilnPf H75/K151I;. plInP|2^7? 
Kg 6, S.tfpSil nGaAsa^^^ Kg7£;itf>jll 
id^2(DMOCVDffi(C4 t)fi)cS$-fr5 (02 

(C) ) . 

[0 0 3 0] ^^t, pIInGaAs3y?ni7 
±KlS-0>i:BfB£*l«2 3£JBJ*U yy5?*r»*t 
-«f ffi^O^^LT^yf-y/^-TS (0 2 



(5) 4#§f!¥ 9-283838 

8 

(D) ) „ &.iznii$i<»%-<D-Mit&m$&2 

iLtpSlnGaAsay^ni?. pSlnP| 
:?77 K«6*»«:*y^l'^U IH7J/K15 

-*»*S*lfcg*j»6 0B, pIInGaAs^y? 

* hffi7 0&W1-$y y$?6 0«:JBj*1-5 (0 2 

(E) ) . 

[0031] -twa, mmmityy Ki5±© n si 

nGaAsl2 2?rxyfy^U ^7^6 0(01 
10 /H356 0 AJli2©0Ag|56 OBTItll Kg5 
±ffit<O^JcKI®9Sr^-t-5 (0 2 (F) ) . 
[0 0 3 2] 1777K15 <OjhffiJii2, V y v 5 

6 0O&AS5 6 OBMffiRtf^^f? hl7 OflMBAtf 

ftv\, 

[oo3 3] z.<Dr.m<kmm$kmm8<Di&f&\*, #ixi4 

* Kg 7 0±<Opffl*tt«r^ritt-^#»#©:iiMtJ£* 
20 %mm8<D^^y^>^^X^>^^ K®7A£ 

(02 (G) ) „ 
[0 0 3 4] BWBai'*? F^7ASf©^^ 

Kg7 0±fCAuZn49ft6 P g!!S*&l 0&ff2j& 
U nil nP£lggffi& i &gfc£i:TjgSftJ¥£W9F 
iLfcilCAuGeiOi^nSlffil lfcJgfifcU 0 
lK*1-*i»ffi>— !fS6*«r#* (0 2 (H) ) „ 

[0035] ±isi!it*)*tc4tLi4, » i <o-m&m 

6 0A$rJHfcfcU W:»j0>SB2©riMfcJ£* 
30 SI 2 3 ^xm^EffM^i: ft 5 y y v 5 6 0 Ofi^fflS 
6 OB&TfMLT*^, 1. 5 ; 7 p »6iOi«aAI 

7ty y Mi 5. 

[0 0 3 6] &fc, ±e**Wo*=©*J6©^«Hc« 

[0 0 3 71 03 (A) 14, nIInP?77Kl2 1 
#F?£14g 3 , pSlnPll777Ki5J; 
40 045^^7Pii©±|;nSlnGaAsl2 2 

[0038] ::t-, aoxe-eaatffiAffiSrKJts^ 

#«J^KMPffi*W-r* a>S?^ Kl^4 1 fcjgfife U StrlE 
l^v?^. M41*-7X7,!:UnII nGaAs§22 

&m&.* (03 (b) ) o 

[0 0 3 9] ?|#gg#, HR4 l$rl»*Lfca, 

±iEO0 2 (C) i:Pli©*ftfpiInPl2777 
K/I6, pSlnGaAs3y^H7l::o|l:I 
fife-rS (03 (C) ) . 
50 [0 0 4 0] rcoft, 12 (D) *»t>Bl2 (H) (7)^ 



9 

[004 1] fclc, *55Wro*Egro|llfi©jgffijcffi5i|i 

[0 0 4 2] *1\ n§J I n PlSlilC, W, 1 ©MO 
CVDdcfilCt 0, ff$25^nV©nIInP?7y 
Kg 2, I nGa As P ± 9 ftS^Si^Fl 3 , J? 
$0. 3^ByOpSlnPf-^7yK|5» 
«lffM£-&£ (12 4 (A) ) a fcfcpffil nP|- 
97 y Kl 5 ±£ffi{cf& 1 0>-»fl2£*ll)i*7gJ* Lfc 
f&l. 5 S 9u>om<r>X \>7'(7'Vlff)$&l<D-m 

itmmm2 1 w^sr^Lftn^i^i-r^, stc, gj-©M 20 

o c v Defile ±081 <d - iMbi JMK 2 1 Wfl-^fS 1 

<D{>7y Kl5±fc«#WfcnSl nGaAsl22£ 
j£ft£-a:5 (04 (B) ) o 
[0 0 4 3] B^T, Il»3ftSil2 l£&* 
U HSn^Jl nGaAs!2 2Ml©^7 5' Kl 
5±£BHc8 2roriMfcS*fll6 3£»f 5„ Hid, 
SWBW9lJi2 2J:9«W**ifcJISl^9y Kl5g|5#£ 

&i o/i©«<ay y^fcjM^^tai^oiWEJii 

2©r»ft3S*«6 3&* h7-(ymm^i-i> (04 
(C) ) o 30 
[0 0 4 4] lKr!E8 2<OriMBt*g|6 3«rr* 

* t LXpmi n P3?2yyy Kl, pIlnGaAs 

a««j*u ^ 1 * 7 y Ki 5 (c^ffM^ttyt p a 1 

n Pfg 2 * 7 y Kl± t) 6 4 At *r<D«/Mfl$ 

6 4 Aro±|C-#:jgrii$*tfcg*ffi6 4 B, fc±t>'&* 
$6 4B±fw-ftffM£*lfcpSl nGaAsny^ 
bJB6 5±94*y y^6 4Sr»riii-5. ^©tf, y 
y^OfliJE6 6tt (111) BfcfcLTfcJBiRlCffcBH- 
3 (04 (D) ) o 40 
[0 0 4 5] gc^r, pIInGaAs=>^H6 

^yf-^SHC* y y v^l 6 4 0>ft*ffll 6 4 B 0>U8 
ffi6 6?r3iyf-yy*-rSo ^*lic± ■?» U yS?fflfi6 6 

[0 0 4 6] 
1*1] 

(001) 



#H¥9-2 8 3 8 3 8 
10 

mm 7 3 t ft 0 . y y^illiB6 6i:*2 0ZiWk^*ffl| 
6 3 t<D^lC§gPgB6 7#ffM£ix5„ 
[0 0 4 7] rco± 9ft^y^yy*^ffofc^lci±. 
I nGaAs^W H65 Tgfl<£> I n Pf 7 y Kl 

nfInGaAsi22^5'fy^U J*/^l6 4 
©g^6 4BT»nil nG a A sl2 2$r55^lC 
BNt-fSo rttlC±0. ^7^6 4 0g^6 4B(OT 
Btll?77 KJB 5 _hffi t «>m(cmMi 9 A^^c^tLd 

(B4 (e) ) . m*x. &*mm±#KL=.M&£* 

«!IBl8«rJgj*Lfc», y r ^6 4lSli(Ony?^hl 
6 5©pStii:«J«t'<#»»©*, r»{fc&*«B 

9, AuZn±>3&5p§y®il Omm-t^bo 

[0048] 9it«# % mmmts&mmLxm^temz 
izmmttzm, itSBCAuGeiaNiisi 1 

*r»J*U s|«»#w— !f*EB*»« (04 (F) ) o Jb 

\/~?%w<DMm%mx'&'<tim&\ziinz_ s tie 

<Df)J^^*>5„ i"ft^*,, y yS?6 4Sra^J*ftJC±D 

[0 0 4 9] ftfC, *»«©*3i:«5|aS©^j|Bli«5¥ 

El 5 (A) tt, ^N»#u— ^SSaoHriBH, 0 5 (B) 
(±, 05 (A) cDX-Y7j(6]<D»rffi0-Cfo5o 
[00 5 0] 05 (A) , 05 (B) Id&V^t. 0 1 t 

m-MHam-g^z^L, \%-m&\ci\,*xt*mm 

fcWfS. 0 5 (A) IC^1"±9IC, ^"CH^Mi 
-?-#F?£ttl3±K0. 2^Dy©pIInGaAs 
PfttfJ Kl4#$B£*tTl^5. 05 (B) IC 

*-t-±?lC, ±SpII nGa As Pft#^ Kl4±td 
U— !f§SBro5SlgaEftjc-&j3*fc^ U~r V 

[00 5 1] rOjSSEOSMtWJRttKfffiiMMtJl'-lf 

[00 5 2] ±E©#H*fe»^ffiW|5iBjT'«, nSln 

ttl'-ifSB, GaAsSfill:M$nt, G a A 1 
As, GaAsP, GaAlAsP^MI. 

Kii:ffl^fcM» u— !f «B«Hctaffl-c* 5 r 1 14 
* 9*T"bftv\ Il^7yKitftm# 

[0053] s/c, ±te(o#*ffi<DjF^ic*j^T, y 



(7) 



11 

ioo5 4] ~<D^\zit, 0Dx.fi, ~mm.mm(nm 

i n PiittH-fttf+#lc/h£<, rifcfcgiSiSg 

lifgmftT'fc 9 , P SlnPfl?7yKi5ipSl 
[0 0 5 5] 

immoiBimtetsLw] 

im3) *wmw,=<n%mmM\mz*m&^-- r 

SSHoKJfiXSWfiBHo-lBJ-eifeS. 
[13 4] #»01<B*B©Hifi©J|*ffifc«$¥*#^-- 3 s 

[05] *!8M^i<D^Jfe^«Hc#5^«cu— if 
[0 6] «6*«Oi|£SIW*:u-1f«B©l!!3SlSllfiBH©- 



1#M¥9-2 8 3 8 3 8 
12 



10 



20 



1 , 
2, 
3. 
4, 
5 • 
8 5 



8 1- • • nmi n PS4£ 

8 2- • •nlInP?7yh'i 

8 3 ■ • • #S*^#FSttJf 

84 - • • pll n G a A s KJf 

• • • pfInP^77KI 
• •piInP|2^77KI 
6 4, 94- • • ]) y i? 
6 4 A • • - ]) yi/<DWh% 

yy^pilnGaAsn^n 



6 • 
6 0, 
6 OA, 

6 OB, 6 4B 

6 5, 7 0- • 

m 

7 

8 • 

8 8 

9 • 
1 0, 

1 1 , 

7 A, 

2 1 
2 2 ■ 
2 3, 
6 6 • 

6 7 • 

7 3 • 
9 3 • 



87 - • ■ pSlnGaAs3>?nJ 



9 0 
9 1 



• nltl 
9 2- • •ny^ni 

• • m i ©-BMfcj£*iK (**ei» 

• •nilnGaAsl {W^Wi) 
6 3 • • -820>-|Mt&*IBI 

• • m i ©-imss*!* (#£kiik) 



[01] 



[06] 




(A) 



(B) 



.87 
.89 
.84 

.81 



88. 



+-83 
.81 



,84 
-83 

.81 



3-81 
<A>1 



BEST AVAILABLE COPy 8) 



<$ffl¥9-2 8 3 8 3 8 





BEST AVAILABLE COPY 



(9) 



W9-2 8 3 8 3 8 



[115] 




Y 

(A) 



10 



-7 

-a 

-3 



(B) 



11 



i 



This Page is Inserted by IFW Indexing arid Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□^FADEDTEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAYSCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



